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ABSTRACT During the COVID-19 pandemic, Nepal, like other countries, faced emerging 
SARS-CoV-2 variants. To evaluate the circulating variants, 278 samples collected between 
September 2021 and March 2022 were sequenced in the country. From these, 229 
high-quality genomes were obtained (82.97% Omicron and 17.03% Delta) highlighting 
the genomic diversity of SARS-CoV-2 in Nepal.
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D uring the COVID-19 pandemic caused by SARS-CoV-2, a positive-sense, single-stran­
ded RNA virus of the family Coronaviridae and genus Betacoronavirus (1), the 

availability of complete, high-quality viral genome sequence data was limited in Nepal (2, 
3).

A total of 278 nasopharyngeal swab samples from the government approved 
National Public Health laboratory (collected from different parts of the country) and 
KM-TU Biotech Covid Lab (collected from Kathmandu) from September 2021 to March 
2022 were studied. The samples were stored at −80°C until use. RNA was extracted using 
Chemagic Prime Viral RNA kit (CMG-1449) on a Perkin Elmer Chemagic 360 instru­
ment. Real Time Multiplex RT-PCR was performed using the Liferiver Novel Coronavirus 
(2019-nCoV) Real Time Multiplex RT-PCR Kit (Ref no.: RR-0479-02), and SARS-CoV-2-posi­
tive samples with Ct values less than 30 were used for sequencing.

Following Illumina COVIDSeq protocol (#1000000126053-04), the SARS-CoV-2 
genome of each sample was amplified using CPP1 and CPP2 ARTIC v3 
pools of primers (https://github.com/artic-network/artic-ncov2019/blob/master/pri­
mer_schemes/nCoV-2019/V3/nCoV-2019.tsv). Amplicons from each of the two PCR 
reactions per sample were pooled and indexed with “IDT for Illumina-PCR Indexes” 
(unique index per sample) using on-bead tagmentation. Each indexed sample was then 
pooled for the final library, followed by quality check with Agilent Bioanalyzer (Kit Cat. 
50671504) and quantified with Qubit 3.0 (Kit Cat. Q32851). The final library was diluted to 
4 nM and denatured. The sample was loaded on the sequencer at 10 pmol. Sequencing 
was done on Illumina MiSeq with the 2 × 300 bp paired-end protocol using MiSeqV3 
reagent kit (MS-102–3003) at the IVDRL, Tribhuvan University, Nepal.

The 229 high-quality genomic sequences (Table 1) were analyzed using 
the CDC SARS-CoV-2 BFX-UT_ARTIC_Illumina pipeline (https://github.com/CDCgov/
SARS-CoV-2_Sequencing/tree/master/protocols/BFX-UT_ARTIC_Illumina). The Illumina 
reads were mapped (bwa-mem version 0.7.17-r1188) to the SARS-CoV-2 reference 
genome (MN908947.3), sorted, and unmapped reads were removed using samtools 
(version 1.17 using htslib 1.18). The total number of reads and the average sequenc­
ing depth (201–4,766) per genome are listed in Table 1. Primers were trimmed, and 
the consensus genome (39 complete and 190 nearly complete coding sequence) was 
generated using iVar version 1.4.2 (4). Variants were called with iVar version 1.4.2 
followed by LoFreq version 2.1.5 (5), then annotated with snpEff version 5.1f and snpSift 
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version 4.3t (6). The sequences were concatenated, and lineages were assigned using 
Pangolin version 1.1.14 (7) and NextClade version 2.14.0 (8), combined in R version 4.2.2. 
Sequences with more than 3,000 Ns compared to the reference genome were excluded. 
Full genomes were aligned using MAFFT version 0.7 (9), and a phylogenetic tree was 
generated with Augur version 17.7.0 from Nextstrain (10). The tree was visualized and 
edited in iTOL version 5 (11), with clade labels added in Microsoft Preview. Default 
settings were used for all these software unless otherwise specified.

Among the samples, 82.97% were Omicron with BA.2 and its sub-lineages (94.21%, n 
= 179/190) and 17.03% were Delta with B.1.617.2 (92.3%, n = 36/39). The phylogenetic 
tree showed the SARS-CoV-2 genomic diversity in Nepal (Fig. 1). This study provides 
insights and contributes valuable data for genomic surveillance in understanding and 
monitoring SARS-CoV-2 variants in Nepal.

FIG 1 Phylogenetic analysis of complete SARS-CoV-2 genome sequences using GTR substitution model. The phylogenetic analysis showed a distinct clustering 

pattern among the circulating variants where the tree shows distinct clustering of Delta (red) and Omicron (blue).
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